New Azo ligands HL 1 [2-Hydroxy-3-((5-mercapto-1,3,4-thiadiazol-2-yl)diazenyl)-1-naphth aldehyde] and HL 2 [3-((1,5-Dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)diazenyl)-2-hydroxy-1-naphthaldehyde] have been synthesized from reaction (2-hydroxy-1-naphthaldehyde) and (5-amino-1,3,4-thiadiazole-2-thiol) for C-NMR, TGA, (C.H.N.), molar conductivity, Atomic Absorbance, Chloride containing magnetic susceptibility). The spectral data suggest that the (HL 1 ) behaves as a bidentate ligand in all complexes, whereas (HL 2 ) behaves as a tridentate ligand for all complexes; bidentate ligand in Vanadium complex is coordinated with the metal ions through azo nitrogen and oxygen atoms. Theoretical studies of these ligands and their metal complexes in gas phase using Hyper chem.8. Studies of these compounds are prepared for their bacterial activity
Introduction:
The coordination chemistry of transition al metals with ligands from the 5-amino-1,3,4-thiadiazole-2-thiol, 2-hydroxy-1-naphthaldehyde and 4-amino-1,5-dimethyl-2-phenyl-1H-pyrazol-3(2H)-one (aromatic heterocyclic components) has been of interest due to different bonding modes shown by these ligands with both electron rich and electron poor metals. Furthermore, they have been studied widely because of their excellent thermal and optical properties in applications such as optical recording medium [1] [2] [3] [4] , toner [5, 6] , ink-jet Open Access printing [7, 8] , and oil-soluble lightfast dyes [9] . Several ligands containing 1,2,4-triazole are well known as drugs. For vorozole, letrozole, and anastrozole are non-steroidal drugs used for the treatment of cancer [10] , while loreclezole is used as anticonvulsant [11] and fluconazole is used as an antimicrobial drug [12, 13] . We report here, in the preparation and spectroscopic studies new ligands HL 1 [2-Hydroxy-3-((5-mercapto-1,3,4-thiadiazol-2-yl)diazenyl)-1-naphth aldehyde] and HL 2 [3-((1,5-Dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl)diazenyl)-2-hydroxy-1-naphthaldehyde] and their complexes.
Materials and Methods:
All the following chemicals and reagents are of an analytical grade and used as supplied without any further purification (BDH) sigma Aldrich, and (Fluka).
IR spectra are obtained by using KBr discs (4000-400 cm -1 ) on Perkin -Elmer FT-IR spectrometer. The electronic spectra are carried out using a Cary 50 Conc. UV-Visible spectra are recorded using spectrophotometer. Thermal analysis studies of the compounds are performed on Perkin -Elmer pyris Diamond DTA / TG. Elemental microanalyses (C.H.N.S.) are performed by using a flash E A 1112 Series elemental analyzer. Chloride is determined by using potentiometer titration method on a 686-Titro processor -665 Dosimat Metrohm Swiss. Conductivity measurements are made with DMSO solution by using a Jenway 4071 digital conductivity meter. The magnetic properties are measured by using (Jonson Mattey Catalytic system Division). Melting points are measured by using a Buchi SMP -20 capillary melting point apparatus, LCMass spectra by using (LC-Mass 100 P Shimadzu).NMR spectra ( 1 H-, 13 C-NMR) by using Brucker AMX 400 MHz spectrometer. Atomic Absorption technique is used to determine the metal contents by using a Shimadzu (A. A) 680 G atomic absorption spectrophotometer. 5-mercapto-1,3 ,4-thiadiazol-2-yl)diazenyl)-1-Naphth Aldehyde (HL 1 ): (1g, 9.17 mmole) of 5-amino-1,3,4-thiadiazole-2-thiol is dissolved in a mixture of (2 ml) hydrochloric acid, (10 ml) ethanol and (10 ml) distilled water, and diazotized at 5 o C with sodium nitrite solution. The diazo solution 5-amino-1,3,4-thiadiazole-2-diazonium is added dropwise with stirring to a cooled ethanolic solution of (1.5g, 9.17 mmole) of (2-hydroxy-1-naphthaldehyde (25 ml) of (1 M) NaOH solution is added to the orange colored mixture. The precipitate is filtered off and washed several times with (1:1) ethanol: water, mixture then left to dry. After that, the product is precipitated (1. 3-((1,5-Dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-yl) diazenyl)-2-Hydroxy-1-Naphthaldehyde (HL 2 ): (1g, 4.923 mmole) of 4-amino-1,5-dimethyl-2-phenyl-1H-pyrazol-3 (2H)-one is dissolved in a mixture of (2 ml) hydrochloric acid, (10 ml) ethanol and (10 ml) distilled water, and diazotized at 5 o C with sodium nitrite solution. The diazo solution (1,5-dimethyl-3-oxo-2-phenyl-2,3-dihydro-1H-pyrazole-4-diazonium is added drop wise with stirring to an ethanolic solution of (0.846 g, 4.923 mmole) of (2-hydroxy-1-naphthaldehyde (25 ml) of (1 M) NaOH solution is added to the orange colored mixture. The precipitate is filtered off and washed several times with (1:1) ethanol: water, the mixture then is left to dry. After that, the product Figure 1 
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Results and Discussion:
Elemental microanalysis and some physical properties of the (HL 1 and HL 2 ) and their prepared complexes are shown in Table ( [14] [15] . On complex formation, the bands of ν(N=N) are shifted to lower frequencies by (56-53 to 16-3); these shifts confirm the coordination of the HL 1 through the oxygen of the phenol group and nitrogen of azo group with the metal ions. The spectrum of the HL 2 shows strong bands at 1481-1419, 3429, 1087 and 1643 cm -1 that are assigned to the ν(N=N) and ν(OH) phenolic and ν(C-OH) and ν(C=O) pyrazol ringe respectively [14] [15] . On complexes formation, the bands of ν(N=N) and ν(C=O) are shifted to lower frequencies by (12-4 to 39-8) and ; these shifts confirm the coordination of the HL 2 through the (O) of the (C=O) group, (N) of azo group and (O) of (O-H) group with the metal ions but Vanadium ion coordination through the (O) of the (O-H) group, and (N) of azo group ion. Moreover, the spectra of the complexes exhibit weak bands between (505-586) cm -1 and (420-505) cm -1 which are attributed to ν(M-N) and ν(M-O) respectively [16] [17] [18] . The spectra of the Vanadium complexes exhibit weak band between (940-935) cm -1 which are attributed to ν(V=O). This indicates that the ligands are coordinated to the metal ions through the N and O atoms. Characteristic vibrations and assignments of the complexes are reported in Table ( 2). [20] [21] [22] . Furthermore, the magnetic moment of the Cr(III)(d3) complexes is found to be 3.87 and 3.77 B.M., All the above mentioned data correspond to an octahedral geometry respectively [22] . The electronic spectra of the VO(II) complexes exhibit two absorption band with HL 1 E g respectively [20] [21] [22] . Furthermore, the magnetic moment of the VO(II) (d1) complexes is found to be 1.81 and 1.86 B.M., All the above mentioned data correspond to an square pyramidal geometry respectively [22] . The electronic spectra of the Mn(II) complexes exhibits two and three absorption band with HL 1 6 A 1 → 4 E 1 g) respectively. Furthermore, the magnetic moment of the Mn(II) (d5) complexes is found to be 5.45 and 5.01 B.M., All the above mentioned data correspond to an tetrahedral and octahedral geometry respectively [18] . The molar conductivity value of the complexes is consistent with nonelectrolytes for all complexes and 1:1 electrolytes Cr(III) complex with HL 2 . See structure for the complexes Figure  ( (1). Coats-Redfern is the method mentioned in the literature related to decomposition kinetics studies; this method is applied in this study [23, 24] . Kinetic parameters are calculated by employing the CoatsRedfern equations which are summarized in Table ( The activation entropy ΔS*, the activation enthalpy ΔH* and the free energy of activation ΔG* were calculated using the following equations:
Where K and h are the Boltzmann's and Planck's constants, respectively. The calculated values of ΔE*, ΔS*, ΔH* and ΔG* for the dehydration and the decomposition steps are given in table (5). R 2 =correlation coefficient of the linear plot, n = order of reaction, Z = preexponential factor
Theoretical Study
The vibration spectra Azo dyes ligands are calculated by using a Hyber chem.8 method. The results obtained for wave numbers are presented in Table ( 6) , and the comparison with the experimental values indicates some deviations. These deviations may be due to the harmonic oscillator approximation and lack of electron correlation. It is reported [25] that frequencies coupled with (HFT) approximation and quantum harmonic oscillator approximations tend to be 10% too high. And structures of ligands are calculated to search for the most probable model building stable structure. These shapes show the calculated optima geometries for compounds prepared as shown in Figure  (4 
